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Abstract
Background: Youth suicide prevention in high-schools and universities is a public health priority. Our aim was to
propose a research agenda to advance evidence-based suicide prevention in high-schools and universities by
synthesizing and critically reviewing the research focus and methodologies used in existing intervention studies.
Methods: Fourteen databases were systematically searched to identify studies which evaluate suicide prevention
interventions delivered on high-school or university campuses, with before and after measures. Data from included
studies (n = 43) were extracted to identify what, where, how and for whom interventions have been tested.
Narrative synthesis was used to critically evaluate research focus and methodology. Study quality was assessed.
Results: Research has focused primarily on selective interventions, with less attention on indicated and universal
interventions. Most evidence comes from North America and high-income countries. The target of interventions
has been: non-fatal suicidal behaviour; confidence and ability of staff/students to intervene in a suicidal crisis;
suicide-related knowledge and attitudes; and suicide-related stigma. No studies included suicide deaths as an
outcome, evaluated eco-systemic interventions, explored how context influences implementation, used multisite
study designs, or focused explicitly on LGBTQ+ youth. Two studies evaluated digital interventions. Quality of the
majority of studies was compromised by lack of methodological rigour, small samples, and moderate/high risk of
bias. Interventions often assume the existence of an external well-functioning referral pathway, which may not be
true in low-resource settings.
Conclusion: To advance evidence-based suicide prevention in educational settings we need to: conduct more
high-quality clinical and pragmatic trials; promote research in low- and middle-income countries; test targeted
interventions for vulnerable populations (like LGBTQ+ youth), evaluate interventions where death by suicide is the
primary outcome; include translational studies and use implementation science to promote intervention uptake;
evaluate the potential use of digital and eco-systemic interventions; and conduct multisite studies in diverse
cultural settings.
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Background
Suicide is the second leading cause of death among
young people aged 15 to 29 years old [1] with the first
onset of suicidal behaviour typically occuring in late ado-
lescence [2]. Studies have consistently drawn attention
to the marked rates of non-fatal suicidal behaviour
among high-school and university students [3, 4], with a
recent systematic review reporting pooled 12-month
prevalence estimates among college students for suicidal
ideation, plan, and attempt of 10.6, 3.0 and 1.2%, re-
spectively [5]. A study of 146,460 high-school pupils
(aged 12 to 18) in 40 low- and middle-income countries
(LMICs) reported a pooled mean 12-month prevalence
rate for suicide attempt of 17.2% [6]. Reducing suicidal
behaviour among adolescents and young adults is an im-
portant public health priority, which requires an under-
standing of risk and protective factors as well as
awareness of the evidence-base for effective interven-
tions [7]. Elevated rates of suicidal behaviour among
high schoolers and university students are often attrib-
uted to the psychosocial stressors that typically accom-
pany this developmental period, including difficulty
adapting to increased academic workload, substance use,
bullying, inadequate skills to resolve inter-personal con-
flicts, and stigma about accessing mental healthcare [8,
9]. Furthermore, suicidal young people are often reluc-
tant to seek help, are less likely to access formal treat-
ment, and do not attend treatment arranged for them
[8]. A national survey of college counselling centre direc-
tors in Canada and the United States reported that 80%
of students who died by suicide on campus had never
utilised university counselling services [10]. Despite the
availability of campus-based mental health services,
many high-school and university students do not access
these services because of insufficient knowledge of where
to go [11] and lack of time to attend formal treatment
[9], which further increases their risk of suicide.
High-school and university campuses are a potential
site for targeted suicide prevention, as this environment
provides easy and on-going access to a clearly delin-
eated vulnerable population, making it possible to
adopt an evidence-based public health approach to
youth suicide prevention [12]. Furthermore, adolescents
and young adults spend significant amounts of time on
campus, which provides opportunities for targeted,
cost-effective and sustained interventions [9]. However
it is not always clear which interventions are most ef-
fective and which may have adverse effects, making it
difficult to plan and implement evidence-based public
health approaches to campus-based suicide prevention
[13, 14]. Identifying an evidence base for campus sui-
cide prevention is important for guiding clinical prac-
tice, informing policy, allocating resources and focusing
future research [15–17].
Within a public health framework, campus-based sui-
cide prevention strategies can be grouped into universal,
selective, and indicated interventions [18–20]. Universal
interventions are population level strategies aimed at
reaching the whole student body without regard for indi-
vidual risk factors [21]. Universal prevention programs
are designed to influence all students and hence reduce
suicide by removing barriers to care and promoting ac-
cess to mental health services, enhancing knowledge of
how to help suicidal individuals, and strengthening pro-
tective processes like social support and coping skills
[22]. Universal prevention strategies include interven-
tions such as: psychoeducation to increase awareness
about suicide, providing information about campus-
based crises and mental health services, reducing stigma,
and encouraging help seeking [22]. Selective prevention
strategies are targeted at subgroups which are known to
be at elevated risk of suicide, such as students who are
depressed or are the victims of bullying [23]. Examples
of selective interventions include screening programs,
gatekeeper training for “frontline” adult caregivers (such
as counsellors), training peer helpers who can provide
support to distressed students, support and skill building
groups for at-risk students, enhancing access to crisis
and treatment services, and targeted outreach to high-
risk groups to provide information about available ser-
vices [19, 24, 25]. Gatekeeper training is an example of a
widely used selective suicide prevention strategy which
entails training peers, academic staff, resident assistants,
or counsellors to recognise at risk students and encour-
age them to access appropriate help [26]. Indicated sui-
cide prevention strategies are focused on students who
are already experiencing warning signs, reporting sui-
cidal thoughts, and/or who have made a suicide attempt.
Indicated interventions are narrowly focused on high-
risk individuals in order to engage them in treatment
and hence reduce risk of suicide and/or increase protect-
ive factors [24]. Indicated interventions can be delivered
to individuals or groups, usually by a trained mental
health professional [27].
The World Health Organisation recommends that sui-
cide prevention strategies should include universal, se-
lective, and indicated interventions in order to be
comprehensive [19]. Isolated interventions which are not
sustained and are not part of an integrated multi-level
prevention strategy have a very low probability of yield-
ing significant reductions in suicide at a population level
[28, 29]. To be effective, campus-based suicide preven-
tion programmes will need to have clearly articulated
targets that integrate evidence-based universal, selective,
and indicated prevention [30]. Furthermore, they should
include evidence-based clinical care for suicidal students
alongside population level psychosocial and psychoedu-
cational interventions [31].
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Systematic reviews of campus-based interventions as-
sist schools and universities to develop evidence-based
integrated, multifaceted, suicide prevention strategies.
To-date, 5 systematic reviews have already been done in
this area, two of which focused exclusively on high
school-based suicide prevention programs [32, 33], two
focused exclusively on university-based programmes [15,
26], and one systematic review integrated evidence from
high-schools and universities [34]. It makes sense to
consider evidence from high-schools and universities to-
gether, given that interventions effective with adolescent
high-schoolers may also be appropriate and effective for
college-aged students, and vice versa. It also seems likely
that strategies developed within one of these settings
could easily be modified to make them appropriate for
the other setting, especially given that there is much
overlap in the risk factors for suicidal behaviour among
adolescents and young adults [35]. The existing reviews
are helpful in synthesizing outcome data from interven-
tion studies, but some are limited by the use of relatively
narrow search strategies; for example, Katz et al. only
search two data bases [32] and Harrod et al. only
reviewed primary prevention programmes [15]. With the
exception of Harrod et al’s review of primary interven-
tions in post-secondary educational environments [15],
the existing reviews have also neglected to assess the
quality of studies and the risk of bias. Nonetheless, the
existing reviews provide a detailed presentation of statis-
tical outcome measures [36], and have enabled a meta-
analysis of the effectiveness of interventions that have
been tested [34]. Our aim in this study was to build on
the work of these existing systematic reviews by con-
ducting a narrative synthesis of the available literature to
critically review the research methods and research focus
of existing studies. We wanted to consider what kinds of
strategies have been tested, where, how and for whom,
in order to propose a research agenda to advance
evidence-based practice in this field.
Methods
Study aim and design
The aims of this study are to: (1) critically review the re-
search methods and research focus in the existing
evidence-base for high-school and university suicide pre-
vention programmes; and (2) propose a research agenda
to advance the practice of suicide prevention in schools
and universities. To achieve these aims we first con-
ducted a systematic review of campus-based suicide pre-
vention strategies using an expanded research strategy
(i.e. a wider array if search terms and databases than was
utilised in previous systematic reviews). Second, we con-
duct a narrative synthesis focused on answering the
question “What kinds of strategies have been tested,
where, how and for whom?”. Lastly, we identified gaps in
the current research and proposed a research agenda
that could close these gaps.
We made use of narrative synthesis because this ap-
proach to literature reviews explicitly allows for the pres-
entation of statistical outcome data alongside a textual
description and discussion of the study findings [37],
providing opportunities to answer a wider range of re-
search questions, beyond only those related to interven-
tion effects [37]. Narrative synthesis is particularly useful
in reviews such as this one where the experimental and
quasi-experimental studies that have been included are
not sufficiently similar to permit a meta-analysis [38].
Study procedures and setting
For the systematic review component of this study we
followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [39].
Search strategy and selection criteria
We searched PubMed/MEDLINE, Cochrane library tri-
als, CINAHL Plus (EBSCOhost), DARE (Database of Ab-
stracts of Reviews of Effectiveness), Africa-Wide
Information (EBSCOhost), IMSEAR; Korea (Med); Eura-
siaHealth; SciELO; The Latin American Social Medicine
database; East View Information Services; Arctic Health;
Medindia.net; and African Journals Online for all studies
published in English from the inception of the database
until 5 August 2019. We include regional databases in
our searches, since global databases do not always in-
clude less-prominent but nonetheless respected regional
journals. We searched databases from their inception
with the aim of trying to identify all interventions that
had been tested and to track the evolution of approaches
to this public health issue over time. A comprehensive
search strategy was developed for PubMed which was
adapted for every other database. Exploded MeSH terms
and key words relevant to suicide-related behaviour,
intervention type, university or school, and trial type
were combined using standard Boolean operators (see
Supplementary Material, Table S1). We also hand-
searched the reference lists of previous reviews to iden-
tify additional studies that might meet our inclusion
criteria.
Studies were eligible for inclusion if they: (1) were
peer-reviewed publications; (2) reported an intervention
study with before-and-after outcome measures; (3) tar-
geted as primary outcomes, any form of suicidal behav-
iour (including suicidal ideation, plan, attempt or
suicide), suicide-related knowledge/attitudes, skills to
intervene in a suicidal crisis, suicide-related stigma, of
help-seeking behaviour; (4) targeted high-school or uni-
versity students or staff working in these environments,
and entailed interventions that were delivered on
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campus (i.e., campus-based); and (5) were published in
English.
Two researchers working independently screened all
identified articles by title and abstract to eliminate pa-
pers which clearly did not meet the inclusion criteria.
Subsequently, the full texts of potentially relevant studies
were independently screened by two researchers for in-
clusion in the review. The results from the independent
screeners were then sent to a third researcher, who com-
pared the results and compiled a list of included studies.
Discrepancies between the results from both researchers
were discussed with the third researcher until agreement
was reached.
Data extraction and management
Data were independently extracted by two researchers
and subsequently checked by a third researcher. The fol-
lowing data were extracted and captured on excel
spreadsheets: author and year of publication; site of
intervention (high-school versus university campus),
intervention target population; gender composition of
the study sample; number of participants randomised to
intervention; intervention period in weeks; duration of
each contact session in minutes; number of sessions;
study region and economic classification of the country
where the study was conducted; details of the interven-
tion; study design; target of the intervention; main find-
ings; and effect size. We contacted the authors of any
studies that did not report the necessary data to request
this information.
Study quality
Study quality was assessed using the Cochrane risk of
bias tool for randomised controlled trials (RCTs) [40]
and the ROBINS-I tool for assessing risk of bias in non-




Narrative synthesis was used to summarise the results
within a public health framework. Although narrative
synthesis does not consist of a set of definitive rules for
data analysis, this approach has four main elements,
which we have followed closely in this study: 1) locating
the intervention within a framework that relates to how,
why and for whom the intervention works; 2) developing
a preliminary synthesis of included study findings such
as setting up tables that optimise the researchers ability
to identify patterns across the studies; 3) exploring rela-
tionships within the data and considering all potential
factors that might explain the direction or size of the ef-
fect of the intervention across included studies; and 4)
assessing the robustness of the data by commenting on
the strengths and weaknesses of the data and highlight-
ing study specific factors or barriers to implementation
that might explain discrepancies across study findings
[37]. In accordance with these central elements of narra-
tive synthesis, we have presented our findings within a
public health framework thus stratifying interventions
according to universal campus-wide preventions, select-
ive gatekeeper related preventions, and indicated inter-
ventions for high-risk students. The characteristics of
the interventions are synthesised in a way that allows a
summary and critical discussion of the research focus
that has hitherto dominated the work in this field. We
reported effect size statistics as they were reported in the
respective studies. Where studies did not report effects
sizes, we calculated Cohen’s d effect size statistics pro-
vided that the necessary statistics were reported. To
avoid bias related to over/under-counting, the unit of
analysis was the intervention rather than the publication.
Where a study compared interventions, we treated the
intervention as the unit of analysis and not the study.
Results
As shown in Fig. 1, the initial searches of electronic da-
tabases yielded 1779 articles. We identified a further 23
records from the reference lists of related systematic re-
views. A total of 570 duplicate records were removed.
Titles and abstracts were screened, and 1113 articles
were excluded, leaving 119 studies for full text screening,
of which 35 studies met the inclusion criteria. The earli-
est study identified was published in 1995 with a steady
increase in the number of studies observed in the last
10 years (see Supplementary Figure S1). A total of 43 in-
terventions were identified across the included studies.
Overview of the interventions
The characteristics of the interventions and research
methods used to test each intervention, are provided as
supplementary material (see Supplementary Table S2).
The majority (n = 24) of interventions were conducted
on high-school campuses, while 19 interventions were
tested on university campuses. Studies were primarily
conducted in North America (n = 26), while smaller pro-
portions were based in the East Asia and Pacific region
(n = 7), Europe and Central Asia (n = 1), and Latin
America and the Caribbean (n = 1). None of the studies
we identified were conducted in Middle East and North
Africa, South Asia, and Sub-Saharan Africa. The vast
majority of studies were conducted in high-income
countries (n = 33), with only 1 in an upper-middle-
income country, 2 in lower-middle-income countries,
and none in low income countries. Of the 43 interven-
tions we identified, 36 showed some significant positive
impact, 7 had no impact, and none of the interventions
Breet et al. BMC Public Health         (2021) 21:1116 Page 4 of 21
caused an increase in suicide related outcomes. A total
of 24,270 participants (61.0% female, 38.0% male, 0.4%
transgender, 1.0% non-binary) were included in the
intervention groups across the 42 interventions studies
that reported sample sizes (mean = 592, S.D. = 1611.1,
Range = 12–9666), with 30 of the studies having less
than 200 participants. Most interventions were
conducted in eight sessions or less (n = 26 of 37, Rane =
1–180), and 15 interventions were delivered in a once-
off single session. Among those studies that reported the
intervention duration in minutes, approximately half
(n = 17 of 32) of the interventions were administered in
60min or less with the longest intervention lasting 960
min. Of the 32 interventions that reported duration in
Fig. 1 Prisma flowchart of Study Selection
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weeks, the interventions ranged from less than a week
(n = 10) to 36 weeks with a mean of 9 weeks. Most of the
35 included studies employed a RCT (n = 17) research
design, with a smaller proportion being open trials (n =
7), controlled before and after studies (n = 2), three
group repeated measures design (n = 1), experimental
three-group design (n = 1), a single-arm follow-up study
(n = 1), between-subjects study (n = 1), Solomon four-
group study design (n = 1), and quasi-experimental study
(n = 4).
Quality assessment
The quality assessment for RCTs evaluated risk of bias
due to the randomization process, intended interven-
tions, measurement of outcomes, and selected reporting
of results (see Supplementary Table S3). Among the
RCTs (n = 17), 10 were assessed as having some or high-
risk of bias. The quality assessment for non-RCTs evalu-
ated risk of bias due to confounding factors, recruitment
procedures, classification of intervention, deviations
from intended intervention, missing data, measurement
of outcomes, and selected reporting of results (see Sup-
plementary Tables S4). Among the non-RCTs (n = 19),
14 showed moderate to serious risk of bias.
Universal campus-wide interventions
Fourteen interventions employed universal suicide pre-
vention strategies targeted at the entire student popula-
tion. These interventions focused on reducing non-fatal
suicidal behaviour (NFSB) (n = 11), changing knowledge,
attitudes and/or stigma about suicide (n = 5), and in-
creasing students’ help seeking behaviours (n = 3). The
characteristics and outcomes of these universal interven-
tions are shown in Table 1 and discussed in more detail
below.
Reducing non-fatal suicidal behaviour
Of the 11 interventions that targeted NFSB in the gen-
eral student population, only three significantly reduced
the prevalence of suicidal ideation [44, 46, 51], three sig-
nificantly reduced prevalence of suicide plans [44, 46,
49], and four significantly reduced prevalence of suicide
attempts [42–44, 49]. One study reported a significant
reduction in “suicide risk”, which was defined as com-
posite measure of suicide related thoughts, threats, and
attempts [47]. As seen in Table 1, the interventions ef-
fective for reducing NFSB included the Signs of Suicide
(SOS) intervention [42, 43, 49], a mindfulness interven-
tion [44], and a peer leadership training programme
[51]. Only one of the effective interventions employed a
more comprehensive approach consisting of a combin-
ation of training mental health nurses, cognitive behav-
ioural therapy, and a peer leadership program [46].
Wasserman and colleagues reported that both the
Question, Persuade, and Refer (QPR) and ProfScreen in-
terventions resulted in non-significant reductions in
NFSB at three-month follow-up, although significant re-
ductions were reported at 12-month follow up [50].
Although the SOS intervention was shown to be ef-
fective in the three studies discussed above, it was also
shown to be ineffective at reducing NFSB in two other
studies [42, 43, 49]. Similarly, the QPR programme was
also shown to be ineffective in one study [50], although
a previous study had demonstrated that it was effective
in reducing NFSB. The contradictory findings reported
for the SOS and QPR interventions suggest that the ef-
fectiveness of these interventions might be a function of
variables other than the content of the intervention, such
as the way the intervention is delivered, who delivers the
intervention, and the setting or context of the
intervention.
Changing knowledge, attitudes, and stigma
Four universal interventions aimed to change knowledge
and attitudes towards suicide and one intervention expli-
citly addressed stigma. All four interventions that tar-
geted knowledge were found to be effective, three of
which made use of the SOS intervention [42, 43, 49],
and one utilised a suicide awareness curriculum [45].
These interventions were also effective at changing atti-
tudes towards suicide when assessed immediately after
the intervention, but no intervention showed sustained
attitude changes in follow-up assessments [42, 43, 45,
49]. Only one universal intervention focused on stigma
towards suicide, finding that psychoeducation and inter-
personal exposure significantly reduced stigma of suicide
at post-intervention, with change sustained at one-
month follow up [48].
Increasing help-seeking behaviour
Three universal interventions aimed at increasing stu-
dents’ ability to ask for help with suicidal thoughts and
behaviours [42, 43, 52]. Two studies demonstrated that
the SOS intervention did not significantly increase stu-
dents’ comfort or ability to seek help and access treat-
ment from a friend or adult [42, 43]. In contrast, the
Source Of Strengths intervention was found to have a sig-
nificant effect on positive expectations that adults would
help suicidal students and increased students’ percep-
tions of the norms for help-seeking, but did not actually
increase students’ propensity to refer distressed peers to
adults [52].
Selective interventions
Fourteen selective campus-based suicide prevention in-
terventions were tested, all of which made use of gate-
keeper training (see Table 2). Only one of these
interventions was conducted on a school campus [64].
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Six of these interventions focused exclusively on staff
[59–64], seven focused exclusively on students [53–58,
66], while only one intervention targeted training for
both staff and students [65].
Gatekeeper training programmes for students
Six gatekeeper training interventions exclusively for stu-
dents were identified. As discussed in more detail below,
the outcomes of these interventions were to improve




Details of the intervention Study design Target of
the
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Main findings Effect Size
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Details of the intervention Study design Target of
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Details of the intervention Study design Target of
the
intervention
Main findings Effect Size
training group option to be waitlisted or
treatment as usual with postinter-











et al., 2015 [58]
The ALIVE @ Purdue train-the
trainers program













No significant increase in











Gatekeeper training programmes for staff
Cimini et al.,
2014 [59]
Gatekeeper training (tailored to
group specific needs) involving




Open trial (no control group with


















Significant increase in comfort





comfort level to intervene at







Brief psychoeducation - QPR
(Question, Persuade, Refer)
gatekeeper training
Open trial (no control group with












perceived efficacy to intervene






Gatekeeper-training based on the
mental health first aid program
Single-arm follow-up study (no
control group with postinterven-































Breet et al. BMC Public Health         (2021) 21:1116 Page 10 of 21




Details of the intervention Study design Target of
the
intervention
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students’ knowledge about suicide (n = 5) and to im-
prove students’ capacity to intervene with a peer in a
suicidal crisis (n = 6).
Of the interventions which aimed to change stu-
dents’ knowledge about suicide and where to access
help, four were effective [53, 55–57] and one was in-
effective [58]. The effective interventions employed
QPR training [53, 57], brief psychoeducational and ex-
periential training [55], and crisis communication
skills training [56]. The Alive @ Purdue Train The
Trainers program demonstrated no significant im-
provement in knowledge about suicide, potential
warning signs, or how to refer suicidal peers to ap-
propriate help [58].
Of the interventions that aimed to increase students’
comfort or ability to intervene with a suicidal peer, four
were effective [54, 55, 57, 58] and two were ineffective
[53, 56]. The ALIVE @ Purdue Train The Trainers pro-
gram effectively improved students’ crisis-related com-
munication skills [58]. Pasco et al. reported that a
combination of didactic training and experiential exer-
cises effectively increased students’ crisis intervention
skills, although training which consisted only of didactic
teaching was ineffective [54]. An adapted version of The
Campus Connect Brief Psychoeducational and Experien-
tial Intervention effectively enhanced students’ ability to
identify suicidal peers and make at least one referral
[55]. QPR Training [53] and Crisis Communication




Details of the intervention Study design Target of
the
intervention
Main findings Effect Size
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aEffect size calculated by the authors and reported as it is reported in the original study
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Training [56] were ineffective at improving students’
confidence and ability to intervene with a suicidal peer.
Gatekeeper training programmes for staff
The six staff gatekeeper training interventions focused
on a range of outcomes including: changing knowledge
about suicide (n = 4), promoting adaptive attitudes (n =
1), and increasing comfort or ability to intervene with a
suicidal student (n = 6). As discussed below the effective-
ness of these interventions varied widely. All four inter-
ventions which aimed to changed staff knowledge about
suicide demonstrated effectiveness. Three of these inter-
ventions used QPR training (49,51), one employed group
training using didactic and experiential learning [59],
and one used the Applied Suicide Intervention Skills
Training (ASIST) programme [63].
Only one intervention aimed at changing participant’s
attitudes about suicide. Shannonhouse and colleagues
found that the ASIST intervention produced significant
and sustained improvements in participants’ attitudes to-
wards suicide [63].
Six interventions aimed at increasing staff members’
comfort or ability to intervene with suicidal students, of
which five were effective at improving staff members’
intervention skills. Of the interventions that were effective,
two made use of QPR training [60, 64], one made use of
didactic and experiential learning in groups [59], and one
made use of the ASIST programme [63]. Mclean and col-
leagues reported that the QPR intervention did not signifi-
cantly increase the number of times staff members
intervened with a suicidal student,, number of times staff
were approached by a resident student, or the number of
suicidal students identified by staff [62].
Gatekeeper training programmes for staff and students
Only one gatekeeper training intervention targeted both
staff and students [65]. This intervention consisted of
brief psychoeducation using the QPR programme, and
effectively improved participants’ confidence to respond
to a suicidal crisis and comfort talking about suicide, but
was ineffective at improving participants’ ability to refer
a suicidal student to a mental health professional.
Indicated interventions for high-risk students
Fifteen highly focused indicated interventions for high-
risk students were identified (see Table 3), ten of which
were conducted on school campuses. As discussed in
more detail below, 14 of these interventions focused on
reducing suicidal thoughts and behaviours and one
aimed at improving high-risk students’ readiness to seek
help and reduce their experience of stigma.
The interventions shown to be effective at reducing
suicidal thoughts and behaviours included: the
Counsellor CARE (C-CARE) programme and a combined
C-CARE plus 12 session coping and support training
intervention [68]; Personal Growth Class programmes
[67, 76]; a combination of dialectical behaviour therapy
and cognitive therapy [73]; dialectical behaviour therapy
alone [74]; a problem solving intervention [77]; and in-
tensive interpersonal psychotherapy [75]. The interven-
tions that were ineffective at reducing suicidal thoughts
and behaviours among high-risk students included: a
brief intervention comparing a video on problem solving
skills to a time-matched intervention on physical health
issues [69]; the Reframe-IT internet-based cognitive be-
havioural therapy programme [71]; and a three-day
structured writing program [70]. Finally, King and col-
leagues found that an electronic bridge mental health
service (eBridge) significantly decreased personal stigma
scores but not perceived public stigma among high-risk
college students [72].
Discussion
The findings of this study indicate that there is a modest
(n = 44) but growing body of research identifying effect-
ive campus-based suicide prevention strategies for use in
secondary and tertiary educational institutions. Univer-
sal, selective and indicated interventions have been
tested on college and high-school campuses, making it
possible for administrators to identify evidence-based
multi-level suicide prevention strategies. However, the
need to expand research is evident from the fact that
only 17 interventions were tested in RCTs, 71.4% of
studies had a sample size of less than 200 participants
and 65.1% showed a moderate to high-risk of bias. Fur-
thermore, most of the studies showed only small to
moderate effect sizes and some of the findings are
contradictory, with a standardized intervention shown to
be effective in one setting but not another. More well-
designed multi-site studies are urgently needed to ex-
pand the evidence base, especially given the high rates of
suicidal behaviour in this population [1, 2]. As discussed
below, there are seven important observations from our
findings which have implications for establishing a re-
search agenda in this important area of public health
(see Table 4 for a summary of proposed research
priorities):
Firstly, it is interesting to note the focus on gatekeeper
training, which is by far the most common form of
campus-based suicide prevention intervention identified
in this narrative synthesis. Crucially, gatekeeper training
makes use of peer-to-peer support and empowers non-
mental health professionals (including teaching staff and
residence staff) to intervene in a suicidal crisis, making it
a potentially appealing strategy in low resource environ-
ments where mental health professionals are scarce.
Gatekeeper training could be seen as being aligned with
task-shifting and task-sharing approaches to scaling up
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Details of the intervention Study design Target of
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intervention
Main findings Effect Size
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1995 [67]
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semester Personal Growth Class
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Controlled before and after study
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haviours by 25%, with Group I







At risk high school students -
assessment protocol plus 2-
semesters Personal Growth Class
(PGC ll)
Controlled before and after study
(care-as-usual control group with




A total of 65% of Group II








session, and social ‘connections’
intervention
Controlled before and after study
(care-as-usual control group with





Statistics were not reported for
interventions and control
separately.
Group x Trend Interaction
demonstrate that the pattern of
change differed significantly
between at least one of the three
groups.






CAST: combination of the C-CARE
intervention (i.e. assessment inter-
view, counselling session, and so-
cial ‘connections’ intervention)
followed by a small group pre-
vention program
Controlled before and after study
(care-as-usual control group with





Statistics were not reported for
interventions and control
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demonstrate that the pattern of
change differed significantly
between at least one of the three
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No significant difference between
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regulation group program and
the DBT workbook
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Electronic bridge mental health
services (eBridge)
RCT (treatment-as-usual control





Significant increase in readiness
to intervene with own suicidal
behaviour by talking to family.
Large (d =
2.74)a
Significant increase in readiness
to intervene with own suicidal
behaviour by talking to a friend.
Large (d =
2.48)a
Significant increase in readiness
to intervene with own suicidal




No significant increase in
readiness to seek information.
Large (d =
1.60)a
No significant increase in




No significant increase in
readiness to seek academic
Small (d =
−0.44)a
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Details of the intervention Study design Target of
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mental healthcare in low- and middle-income countries
[78], highlighting the importance of expanding suicide
prevention research to include more RCTs of gatekeeper
training in low-resource settings. However, it is note-
worthy that many gatekeeper training programmes de-
veloped in high income countries aim to equip staff and
students to identify suicidal individuals and refer them
to appropriate mental health services, thus assuming
that there is a working mental healthcare system that is
able to receive and respond to suicidal patients. Like-
wise, many of the universal interventions identified in
this narrative synthesis, aim to improve help seeking be-
haviours and provide information about available ser-
vices, which also assumes that there are accessible,
affordable, and effective mental healthcare services for
students. Given that appropriate mental healthcare sys-
tems may not exist in some low-resource settings, it will
be necessary to develop and test interventions that are
not premised on an “identify-and-refer” model of suicide
prevention.
Secondly, the current research on campus-based sui-
cide prevention strategies comes almost exclusively from
industrialized high-income countries, with a lack of
studies from low resource settings. This is significant,
given the research showing the importance of culturally
appropriate suicide prevention strategies [3, 4]. Interven-
tions developed and shown to be effective in one cultural
setting may not be effective in a different socio-cultural
context. This highlights the need to expand research on
campus-based suicide prevention practices in LMICs, as
well as the need for translational research to guide the
cultural adaptation of suicide prevention interventions
developed and tested in high-income settings. Prioritiz-
ing translational research of existing interventions in
LMICs will be as important as conducting pragmatic
and controlled trials of novel interventions [79]. Building
on this premise, the imbalance in the availability of pub-
lished prevalence and risk-or-protective factor data is a
serious limitation for expanding campus-based suicide
prevention in LMICs where suicide may not be consid-
ered a serious public health problem due to the lack of
reliable epidemiological data. For example, a review
among young people in sub-Saharan Africa reported that
many countries within central Africa still do not have
published data on suicidal behaviour [80]. Other system-
atic reviews and a meta-analysis have demonstrated
similar low counts of primary studies from LMICs [81–
83]. The low count of available prevalence and risk-and-
protective-factor research serves as a barrier to the plan-
ning of campus-based suicide prevention in these areas.




Details of the intervention Study design Target of
the
intervention
Main findings Effect Size
[76] Potential for Suicide control






Personal Growth Semester 2 Three-group, repeated measures
design (Measure of Adolescent
Potential for Suicide control
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aEffect size calculated by the authors and reported as it is reported in the original study
Table 4 Research priorities to advance evidence-based suicide
prevention practices in high-schools and universities
• Expand research in LMICs and diverse cultural settings.
• Conduct translational research to guide the cultural adaptation and
application of suicide prevention interventions that have been
developed and tested in high-income settings.
• Develop and test interventions not premised on an “identify-and-
refer” model of suicide prevention for use in low-resource environments
where there are not adequate referral networks.
• Increase epidmiological research and population survailance of suicdal
behaviour among adolescents and young-adults in LMICs, to advocate
for making suicide prevention a priority in high-schools and univeties.
• Draw on implementation science research to better understand how
the implementation of interventions influences their effectiveness.
• Increase the number of high quality studies that have suicide deaths
as the primary outcome.
• Increase the use of well-designed multi-site studies to explore context-
ual variables influencing implementation and outcomes.
• Utilise multi-site studies, where the campus is the unit of analysis and/
or a key variable for assessing outcomes.
• Utilise cluster randomization trials and co-ordination of studies across
a large number of sites in a range of diverse settings.
• Utilise well designed randomized controlled trials and pragmatic trials
to culturally adapt and test gatekeeper training in LMICs.
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Thirdly, the studies identified in this narrative synthe-
sis target a range of outcomes including knowledge
about suicide and where to seek help, attitudes towards
suicide and stigma, non-fatal suicidal behaviour, capacity
and confidence to intervene in a suicidal crisis, and will-
ingness to seek help with suicidal thoughts. However,
none of the included studies report on suicide as the
outcome or target of the intervention. There seems to
be an implicit unexamined assumption that changing
knowledge and attitudes and reducing non-fatal suicidal
behaviour will automatically lead to reductions in rates
of suicide. This assumption is valid if suicidal behaviour
is seen on a continuum where non-fatal and fatal sui-
cidal behaviour are conceptualized as continuous con-
structs driven by the same underlying dynamics.
Although widely thought of in this way, it may not be
valid to conceptualize fatal and non-fatal suicidal behav-
iour as existing on a continuum [5, 6]. We should be
cautious about automatically assuming that any of the
interventions identified in this review (even those that
were effective and had large effect sizes) will automatic-
ally lead to a decrease in student suicide. It is important
to conduct studies on campus-based interventions that
explicitly target and assess changes in the rates of suicide
in order to eliminate the current bias towards interven-
tions that only address factors which are at best indir-
ectly linked to suicide.
Fourthly it is noteworthy that interventions, such as
the SOS and the QPR programmes, were shown to be
effective in one setting but ineffective in another. These
findings strongly suggest that the effectiveness of suicide
prevention strategies is likely to be a function of context-
ual variables other than the content of the intervention,
such as the way the intervention is delivered, who de-
livers it, and the context. Such findings highlight the
need for future research to draw on implementation sci-
ence to better understand how the implementation of
interventions influences their effectiveness [8]. This ob-
servation is of course not unique to suicide prevention
studies, the lack of attention to context as a key variable
affecting the outcome of interventions seems to be a
major blind spot in many health intervention studies
[84, 85]. A failure to attend to context and how it inter-
acts with the content of interventions in future research,
will impede the development of more sophisticated
campus-based suicide prevention strategies. To this end
we will need trials which seek to discover what works,
for whom, under what contextual circumstances. These
kinds of context-sensitive research designs will need to
include multi-site studies, where the campus is the unit
of analysis. It is significant to note that only one of the
44 intervention studies we identified was conducted
across multiple campuses, which highlights the need for
more cluster randomization trials and co-ordination of
studies across a large number of sites in a range of di-
verse settings.
Fifthly, it is remarkable how few of the studies we
identified in this study made use of information and
communication technologies as a medium to deliver sui-
cide prevention interventions. Notable exceptions in-
clude the eBridge [72] and the Refrem-IT [86]
programmes, both of which showed promising results.
Rapid advances in digital technologies has profound im-
plications for suicide prevention [87] and provides op-
portunities for novel interventions [88, 89]. This may be
particularly important given the emerging literature
showing the acceptability of digital mental health inter-
ventions to adolescents and young adults [90] in a wide
range of countries including India [91], the UK [92],
Ireland [93], Cyprus [94], and the USA [95]. The devel-
opment and testing of digital suicide prevention inter-
ventions for use in high-schools and universities could
be an efficient and feasible way to scale-up campus-
based suicide prevention.
Sixthly, it is significant that no studies focused expli-
citly on Lesbian, Gay, Bisexual, Transgender, Queer or
Questioning (LGBTQ+) youth, given the growing body
of evidence that LGBTQ+ youth are at greater risk for
suicide than their heterosexual and gender conforming
peers [96]. This highlights the need for more interven-
tion studies focused on addressing high-risk populations,
such as LGBTQ + youth.
Finally, most interventions we identified in this study
targeted individual level variables (including knowledge,
attitudes capacity to intervene with a suicidal student
and intrapsychic drivers of suicidal behaviour), with a
stark absence of eco-systemic interventions focused on
socio-cultural and ecological factors. It appears that
other than the handful of studies that targeted stigma,
campus-based suicide prevention interventions have to-
date largely ignored the potential to reduce suicide rates
via systemic interventions. This is noteworthy given the
role of ecological factors, such as gender-based violence
and bullying [20, 21], in the aetiology of suicidal behav-
iour among adolescents and young adults. Focusing nar-
rowly on individual level variables, frames suicide as a
problem of the individual and fails to take a holistic and
integrated systems view of the individual in context. This
is not an easy problem to rectify since conducting eco-
systemic interventions is expensive and requires multi-
site intervention studies with clustered randomization of
different campuses. Furthermore, it is often challenging
to test campus-wide systemic interventions because of
the difficulties of trying to control for the wide range of
confounding variables that could potentially shape the
outcome. Nonetheless, randomized controlled trials have
been successfully conducted to address eco-systemic is-
sues in educational and community settings [22],
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highlighting the possibilities that exist to expand the
focus and methodologies currently used in campus-
based suicide prevention research.
Chief among the limitations of this narrative synthesis
is the fact that we only included studies published in
English. Excluding other widely spoken languages such
as Chinese and Spanish, has resulted in a bias towards
studies conducted in western and northern hemisphere
countries.
Conclusion
Suicides among adolescents and young adults are serious
public health problems which could be ameliorated
through effective suicide prevention programmes on
high-school and university campuses. Identifying a solid
evidence-base to guide campus-based suicide prevention
efforts is an important first step towards establishing
best practice. The results of this narrative synthesis high-
light the need for an expansion of research in this area
and the possibilities that exist to widen the range of
available interventions by mounting more well-designed
trials with large sample sizes, promoting research in
LMICs, testing interventions where reducing the inci-
dence of suicide is the primary outcome, expanding the
methods used to include translational and intervention
studies, exploring the use of digital mediums to deliver
interventions, and testing eco-systemic interventions.
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